. Comparison of the performance of the water-splitting catalysts in a 1.0 M KOH solution.  Legend for movie S1  References (33-47)
Other Supplementary Material for this manuscript includes the following: (available at advances.sciencemag.org/cgi/content/full/3/6/e1603206/DC1)  movie S1 (.mp4 format). Video of a water-splitting device. To obtain the intrinsic activities, the surface areas of the thin films were corrected to the 3-D surface of the entire AFM area. The surface areas of Ni foil and Ni-based 1-20 nm thin films should be multiplied by 1.04, 1.05, 1.02, 1.03, 1.06, and 1.03. The ITO-based 1-15 nm thin films should be multiplied by 1.03, 1.02, 1.03, 1.01, and 1.02. The IrO2 (99.99% purity, surface area of 139.8 m 2 g -1 ) catalyst was purchased from Aladdin Industrial Corporation. The particle size varies from ~60 nm to above 100 nm. The powder XRD pattern displays a tetragonal structure (space group: P42/mnm, JCPDS No. 15-0870).
fig. S6. Tafel slopes for mass activities of amorphous BSCF on Ni foil substrates.
The Tafel slope values are consistent with the intrinsic activities' values. The onset potential of 154.8 μg cm -2 BSCF-Ni foam is about 1.46 V. An overpotential of ~0.29 V is required to obtain 10 mA cm -2 . The onset potential is 1.49 V and the overpotential to obtain 10 mA cm -2 is 0.34 V for 38.7 μg cm -2 BSCF-Ni foam. Note: Overpotential is defined relative to the thermodynamic potential for water splitting reaction of 1.23 V versus reversible hydrogen electrode (RHE).
The mass activity of 1 nm BSCF-Ni is 252 mA mg -1 at an overpotential of 0.38 V, which is still more than 2 times that of the state-of-the-art IrO2 nanoparticles (r-IrO2 in which is still 178 times higher than that of the crystalline BSCF powder. The overpotential of the Ni foil-based heterostructures was substantially lower than those exhibited by the ITO-based samples at an identical mass loading (not including the 2 nm BSCF-ITO heterostructure). The intrinsic activity of the Ni foil-based heterostructures was still higher even after normalization by the two opposing geometric areas of the Ni foil. 
